Abstract. This paper examines the impact of trading volume, open interest and price volatility on gold futures in Taiwan. We illustrate these ideas in simple empirical settings, implementing the relatively techniques from ARMA-EGARCH. Our results show that unexpected market impulse response affects the gold futures prices and the existence of leverage effects in gold futures market. The trading volume, open interest and price volatility all significantly affect the gold futures prices. We also followed Bessembinder and Seguin (1992) divided the trading volume and open interest into expected and unexpected component to examine the impact of unexpected trading information on gold futures market.
Introduction
Futures contracts offer traders the opportunity to profit from both increases and decreases in the price of the underlying commodity. The Gold Futures market in particular is widely regarded as high risk, but the reality is that futures can be either high risk investments or hedges against dramatic price fluctuations. The efficacy of the hedging function is dependent on the price discovery process or how well new information is reflected in price. Futures markets perform roles of hedging and price discovery. In general, futures markets are found to respond faster to new information than spot markets since the transaction cost is lower and the degree of leverage attainable is higher. Leverage means utilizing a relatively small amount of money to make an investment of much greater size. A gold futures contract is actually once or even twice removed from the actual gold commodity.
The trading volume and open interest are integral measures which affect the investors' trading decision on the futures markets. The trading volume on gold futures markets is to analyze it in relation to liquidity. Futures traders will receive the best execution fills where there is the greatest liquidity, which occurs in the delivery month that is most active by the trading volume. Open interest is the measurement of the investors in the futures market with outstanding trades. Open interest is the net value of all open positions in one market and describes the depth of volume in that market. The issue of the linkage between trading behaviors for hedgers and speculators, and price volatility has long been discussed in financial academic researches which can be traced to Osborne (1959) . Karpoff (1987) reviews a series of studies on the relation between trading volume and price volatility in financial markets. Bessembinder and Seguin (1992) In this study we apply the application of Exponential General Autoregressive Conditional Hetroskedacity Model (EGARCH). This model is introduced by Nelson (1991) . They claim that plus or nonnegative limitation are prohibiting in GARCH model. Whether there is no limitation in EGARCH model. This model is required no restriction This is also a form of GARCH model, for the reason is that it has no long variation on the condition whether change itself.
This study provides insights into how the trading activities of trading volume, open interest and volatility impact the gold futures market. In addition, the study also answers the question of whether the demand for futures is positively or negatively correlated to increased volatility and, therefore, draws inferences on investors' reaction to increased volatility. We also followed Bessembinder and Seguin (1992) divided the trading volume and open interest into expected and unexpected component to examine the impact of unexpected trading information on gold futures market.
Methodology
The EGARCH or Exponential GARCH model was proposed by Nelson (1991) . The ARMA(p,q)-EGARCH (m,n) can be written as:
EGARCH by Nelson (1991) :
The specification for the conditional variance is:
Note that the left-hand side is the log of the conditional variance. This implies that the leverage effect is exponential, rather than quadratic, and that forecasts of the conditional variance are guaranteed to be nonnegative. The presence of leverage effects can be tested by the hypothesis that
Data and Empirical Results
The analysis of series pairs requires a highly detailed dataset spanning a long time period. The sample period starts from January 28, 2008, the first trading day of TAIFEX NT Dollar Gold Futures. Daily gold futures prices, open interest and trading volume from January 28, 2008 to December 31, 2013 including 1,476 trading days are obtained from Taiwan Futures Exchange. For the gold futures, the nearby contract is used, rolling over to the next contract on the ten trading days prior to contract expiration. This is to avoid any distortion effects of estimating futures volatility with too short of futures expiration. In order to adjust for any distortion caused by rollovers, daily futures returns are calculated with the price data from the identical contract. Thus, on rollover days, prices are extracted for both the nearby and first-deferred contract, and the daily returns on the days after rollover are measured with the same contract month. The same has been done for both volume and open interest. This is a standard procedure to eliminate any distortion effect of expiration and rollovers used by many prior studies (e.g. Holmes and Rougier, 2005) . This article uses Garman-Klass volatility to examine the daily futures price variability. We calculate the Garman-Klass volatility estimator as follows:
0.511 0.019 2 0.383
where u= ln (high price/ opening price on day t) d= ln (low price/ opening price on day t) c= ln (settlement price/ opening price on day t) Garman-Klass volatility estimator is classified as range estimator because it based on daily trading range of information. The Garman-Klass volatility estimator provides an estimator with superior efficiency with the daily open, high, low and close prices. Table 1 shows some descriptive statistics of such data. The daily returns are on derived from the gold futures price data: as log(P s,t /P s,t-1 ), where P s,t is the current contract futures price at time t. The non-normality of the data is apparent from the coefficients of skewness and kurtosis. We can see that most of the return series shows signals of positive asymmetry except Shenzhen market return. The kurtosis excess which shows positive asymmetry and leptokurtosis. Also, the Jarque-Bera test strongly rejects normality. It is noted that the mean open interest is higher the mean trading volume. This indicates investors would like to keep carry the gold futures as the hedging instrument.
This study examines the effect of futures trading activity for gold futures market. The dynamic relationship across futures returns, trading volume and open interest is analyzed. The futures trading volume and open interest are decomposed into expected and unexpected part as in Seguin (1992, 1993) . Table 2 shows the estimated coefficients with the setting of ARMA-EGARCH. The results show that the unexpected trading volume has more explanation power than the expected trading volume. The results show that the unexpected trading volume is significantly negative with the gold futures returns. This indicated that when the unexpected trading volume increases may also increase the volatility of the gold futures market, therefore the returns decrease.
The results also show that existence of leverage effect on gold futures market. This indicates the good news and bad news both influence the investors while they make their portfolio. 
Summary
This paper examines the impact of trading volume, open interest and price volatility on gold futures in Taiwan. We illustrate these ideas in simple empirical settings, implementing the relatively techniques from ARMA-EGARCH. Our results show that unexpected market impulse response affects the gold futures prices and the existence of leverage effects in gold futures market. The trading volume, open interest and price volatility all significantly affect the gold futures prices. We also followed Bessembinder and Seguin (1992) divided the trading volume and open interest into expected and unexpected component to examine the impact of unexpected trading information on gold futures market. We find the unexpected trading volume is negatively related with the gold futures returns. We also found unexpected trading volume and unexpected open interest are negative with the gold futures returns. The results show that the unexpected trading information has significant power to explain the gold futures market.
This study has important implications for risk management and asset allocations for the investors. The unexpected trading information deserves the investors' attention while they make their own portfolio.
